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(57) ABSTRACT 

Disclosed is a wireless telecommunication terminal con- 
structed with a housing in which a transmit ter/receiver 
module is received; an earpiece is disposed at the upper 
portion of the front face of the housing; a liquid crystal 
display is disposed below the earpiece; a keypad having a 
plurality of keys and functional buttons is disposed below 
the liquid crystal display; a cover is rotatably hinge-coupled 
to the housing; and an antenna established either on the 
surface of the cover or inside of the cover. The antenna is 
preferably constructed as either a plane monopole antenna, 
a plane chpole antenna, a slot antenna, a reverse F antenna, 
a reverse L antenna, or a micro-strip antenna. 

20 Claims, 4 Drawing Sheets 
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WIRELESS TELECOMMUNICATION 
TERMINAL 

CLAIM OF PRIORITY 

This application makes reference to, incorporates the 
same herein, and claims all benefits accruing under 35 
U.S.C. §119 from my application WIRELESS TELECOM- 
MUNICATION TERMINAL filed with the Korean Indus- 
trial Property Office on the 8 th day of Apr. 1999 and there 
duly assigned Serial No. 12415/1999. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to wireless telecommunica- 
tion processes and terminals, and, more particularly, to 
wireless communication terminals and processes that mini- 
mize exposure of the anatomy of human users to the 
influence of electromagnetic waves while using human 
engineering to simultaneously facilitate ease of use. 

2. Description of the Related Art 

Generally, wireless portable telecommunication 
terminals, better known as potable telephones, transmit 
microwavelength signals (e.g., microwaves, or microwave 
signals). These microwave signals are transmitted either 
wirelessly through the atmosphere or through telecommu- 
nication transmission lines to either a mobile station or to a 
base station. 

The conventional flip type wireless telephone terminal, 
which has a hinge-coupled cover covering the key pads, like 
the conventional fold type terminal, has a retractable antenna 
assembly disposed at the upper edge portion of its housing. 
In these wireless portable telecommunication terminals, the 
antenna assembly is generally constructed with a pair of 
antennas, namely a helical antenna used only for the stand- 
by mode of the equipment and a whip antenna used for high 
gain transmission. The whip antenna is first extracted from 
the housing for the terminal, and then electromagnetic 
waves are radiated from the whip antenna through an 
electric current distribution formed on outer surface of the 
body of the housing. The radiated electromagnetic waves 
have a characteristic of radiating in all directional due to the 
constitution of the whip antenna. As a result, the electro- 
magnetic waves may be radiated directly into the user's 
human brain. Antenna efficiency in the backward direction 
of the brain may be lowered because the electromagnetic 
waves may be attenuated by the user's human brain. 
Moreover, electromagnetic waves radiated from the inside 
of the housing of the terminal pass through the housing of 
the terminal and are transferred into the user's brain, result- 
ing in a risk of harm to the human body. Furthermore, when 
harmful electromagnetic waves are directly transferred into 
the user's brain over a long time period, there may occur 
headaches, birth defects, and visual hindrance, among other 
effects, all of which are serious problems for the human 
body. 

In a conventional folding type terminal, the antenna is 
placed at the upper edge of the lower housing. The upper 
housing of the terminal encloses electrically conducting 
circuits however, and functions as a reflective plate that 
reflect the electromagnetic waves generated from the 
antenna. The reflection lowers the efficiency of the terminal 
in radiating electromagnetic waves from the antenna in the 
direction of the user's body. 

I have also noticed that the liquid crystal display screen is 
located in the upper portion of the main body in the 
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conventional flip type terminal, and in the upper housing in 
the folding type terminal, while the keypad is located in the 
lower portion of the main body in the conventional flip type 
terminal and in the folding type terminal. Consequently, the 
5 user must use one hand to hold the terminal and the other 
hand to depress the keys of the keypad because the con- 
struction of the terminal prevents the hand used to hold the 
terminal from also being used to press the key of the keypad. 

SUMMARY OF THE INVENTION 

10 It is therefore an object of the present invention to provide 
an improved telecommunications process and apparatus 
enabling handheld wireless communication. 

It is another object to provide a telecommunications 
s process and wireless terminal that minimizes direct transfer 
of electromagnetic waves emanating from both the antenna 
of the terminal and the body of the terminal into the user's 
brain. 

It is still another object to provide a telecommunications 

20 process and wireless terminal that reduces exposure of the 
human brain to electromagnetic radiation during operational 
use of the terminal and simultaneously allows the key pads 
of the selection part to be pressed with ease by using the one 
hand holding the terminal without using another hand. 

25 It is yet another object to provide a process and terminal 
enabling wireless electromagnetic communication while the 
antenna of the terminal is substantially displaced from the 
vicinity of the user's brain. 

It is a further another object to provide a process and 

30 terminal accommodating wireless electromagnetic commu- 
nication with an antenna extending from the terminal, propa- 
gating electromagnetic radiation in a location other than in 
the vicinity of the user's brain. 

It is still yet another object to provide a telecom munica- 

35 tions process and terminal with a housing of the circuit for 
the terminal that does not shield or reflect radiation ema- 
nating from the antenna. 

These and other objects may be attained with a wireless 
telecommunication process and terminal that may be prac- 

40 ticed with an earpiece, a liquid crystal visual display part, a 
keypad having a plurality of key pads or buttons, and a 
microphone located, in order, proceeding from the upper 
portion of the front face of a housing for the terminal to the 
lower portion. Acover may be rotatably hinge-coupled to the 

45 housing, with an antenna supported by the cover. 

According to another aspect of the invention, a wireless 
telecommunications terminal may be constructed with an 
upper housing, and a lower housing rotatably hinge-coupled 
to the upper housing. A receiver part and a liquid crystal 

50 display part are disposed at the upper portion of the front 
face of the upper housing. A keypad is including a plurality 
of key and buttons, together with voice microphone, are 
disposed within the lower housing, and an antenna, prefer- 
ably a retractable whip antenna, is located in the bottom 

55 portion of the lower housing. 

According to still another aspect of the invention, a 
wireless telecommunication terminal may be constructed 
with an upper housing rotatably hinge-coupled to a lower 
housing. An earpiece and a keypad with a plurality of keys 

60 and buttons may be located in the upper housing. A micro- 
phone and a liquid crystal display may be located in the 
lower housing. An antenna, preferably a whip antenna, may 
be located in the lower portion of the lower housing. 

65 BRIEF DESCRIPTION OF THE DRAWINGS 

A more complete appreciation of the invention, and may 
of the attendant advantages, thereof, will be readily apparent 
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as the same becomes better understood by reference to the direction will be shielded by the user's human brain, 

following detailed description when considered in conjunc- Furthermore, when harmful electromagnetic waves arc 

tion with the accompanying drawings in which like refer- directly transferred into the user's brain over an extended 

ence symbols indicate the same or similar components, period of time, there is a widely held suspicion that other 

wherein* 5 affect may occur, such as a headache, the birth of monstrous 

FIG. 1 is a front view of a flip type wireless telecommu- °J °*erwise anatomically defective baby, and visual hin- 

nication terminal* drance of the user, all of present senous problems to the 

* - ' * - • , human body of the user. 

FIG. 2 is a perspective view of a fold type wireless WheQ a terminal is designed ^ anteflna 20 

telecommunication terminal ; ^ placed ^ me upper e(Jge Qf me lower housing 1Qb {n & 

FIG. 3 is a perspective view of a flip type wireless folding type terminal 18 as shown in FIG. 2, upper housing 

telecommunication terminal constructed according to the 10a of the terminal functions as a reflective plate and reflects 

principles of the present invention; me electromagnetic waves generated from the antenna. Due 

FIG. 4 is a perspective view of a folded type wireless to this reflection, the efficiency in radiating electromagnetic 

telecommunication terminal constructed according to the J5 waves from the antenna is lowered in the direction beyond 

principles of the present invention; and the user's body. Since the liquid crystal display screen 12 is 

FIG. 5 is a micro-dipole coordinate system showing the located at the upper portion of the main body in a conven- 

influence of electromagnetic waves. tional flip type terminal 8 and at the upper housing 10a in the 

nnTAir cn nccrDiimnM nn tuc folding type terminal, keypad 13 with its plurality of keys 

tm^co cncf nnn ic rrc 20 13 > 17 is disposed within the lower portion of main body 10 

PREFERRED EMBODIMENTS ^ mp lype terminal 8 md the j ower housing 106 in 

Turning now to FIG. 1, a flip type telecommunications the folding type terminal 18, the hand of the user that is 

terminal such as a hand-held, portable wireless telephone 8, holding terminal 8, 18 can not also be used to depress keys 

is illustrated in with a cover that covers a key pad 3 formed 13, 17; consequently, the user must use the other hand to 

by a plurality of spaced-apart alphanumeric keys 13 and a 2 $ depress the keys of keypad 13. 

separate plurality of function keys 17, hinge-coupled to a Turning now to FIG. 3, an embodiment constructed 

housing 10. Housing 10 encases a receiver 11 (i.e., an according to the principles of the present invention is 

"earpiece") that may be located at the upper portion of the illustrated with a flip type wireless telecommunication ter- 

front face of housing 10 of terminal 8, a liquid crystal minal 28. Terminal 28 has a housing 10 and a cover 16 that 

display screen 12 that illuminates visual displays of images 30 is rotatably attached by hinge 15 to housing 10. A receiver 

and is located below earpiece 11, and keypad 3 that is speaker 11 (e.g., the earphone speaker, or "earpiece") is 

disposed below liquid crystal display screen 12, Terminal 8 located at the upper portion of the front face of the housing 

also includes a transmitter 14 (i.e., a microphone) located 10. Aliquid crystal display 12 is disposed below earpiece U. 

below the lowest portion of keypad 3. A retractable and Keypad 13 includes a plurality of keys (or buttons) are ■ 

extendable antenna 20 for the flip type terminal is disposed 35 arranged below the liquid crystal display 12. A transmitter 

at the upper edge portion of the lower housing 10. 14 (e.g., a mouthpiece microphone) is located below keypad t 

FIG. 2 illustrates a folding type terminal 18, with nearly 13. Antenna 30 is disposed on cover 16 and may be mounted 

the same constitution as the flip type terminal of FIG. 1. An either on an inner surface of cover 30 or embedded inside of 

upper housing 10a is connected by a hinge 15 to rotate about cover 16. In different embodiments, either a planar mono- 

a lower housing 106, with upper housing 10a being fold able 40 P°l e antenna, a planar dipole antenna, a slot antenna, a 

when rotated around the axis of hinge 15 onto lower housing reverse F antenna, a reverse L antenna, or a micro-strip 

106. A retractable and extendable antenna 20 for the fold antenna, among other types of microwave antennas, may be 

type terminal, is disposed at the upper edge portion of the used as antenna 30. Antenna 30 is positioned to extend 

lower housing 106. beyond and below microphone 14. Consequently, during 

In these wireless portable telecommunication terminals, 45 operational use of terminal 28, while the user positions 

antenna 20 is generally constructed with a pair of antennas, earpiece 11 adjacent to the user's ear with microphone 14 

namely a helical antenna that may be used only for a adjacent to the user's mouth, antenna 30 extends well below 

stand-by mode of the equipment, and a whip antenna used me j aw °f tne user - 

for high gain reception and transmission. During telecom- FIG. 4 shows a fold type wireless telecommunication 
munications while using terminal 8, 18, the whip antenna is 50 terminal 38 including an upper housing 10a and a lower 
first withdrawn and extended from housing 10 of terminal of housing 106 that is rotatably hinge-coupled to the upper 
FIG. 1, or lower housing 10a of FIG. 2, respectively, and housing 10a. Earpiece 11 and keypad 13 are resident within 
then electromagnetic waves radiate from whip antenna 20 upper housing 10a, while the visual display 12 and micro- 
through an electric current distribution formed on outer phone 14 are resident within lower housing 106. Earpiece 11 
surface of housing 10 or lower housing 10a. At this time, the 55 and microphone 14 are located at opposite extremities of 
radiating electromagnetic waves have a characteristic of upper housing 10a and lower housing 106, respectively. In 
omni-directional irradiation due to the constitution of the terminal 38, a retractable and extendable whip antenna 20 is 
whip antenna. Electromagnetic waves radiating from the disposed with the lower portion of a lower housing 106. 
inside of the housing of the terminal pass through the Antenna 20 is positioned along one side of the terminal end 
housing of the terminal and are transferred into the user's 60 of lower housing 106, to extend beyond and below micro- 
brain, resulting in possible harm to the human body. As a phone 14. Consequently, during operational use of terminal 
result, the electromagnetic waves may be radiated directly 38 while earpiece 11 is adjacent to the user's ear and 
into the human brain of the user and thereby expose the microphone 14 is adjacent to the user's mouth, antenna 20 
user's human brain to a substantial amount of electromag- extends well below the jaw of the user, 
netic energy. Moreover, the efficiency of the antenna in the 65 With the construction illustrated by the foregoing 
backward direction toward the brain may be lowered embodiments, antennas 30, 20 respectively, of FIG. 3 and 
because propagation of the electromagnetic waves in that FIG. 4 may be separated by a distance of approximately ten 
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centimeters from the user's brain during operational usage 
of the equipment to orally communicate via terminals 28, 38 

with another telephone subscriber. Consequently, the inten- 0- 62 y y • 
sity of the electromagnetic wave is weaker in the vicinity of 
the user's brain, resulting in a diminution of the risk of an 5 

adverse influence on the user's brain. For example, and Where D is the length of the antenna and a boundary of the 

referring now to FIG. 5, when a constant electric current, far-field is within 8.33 centimeters depending on 
Ie /W flows through a conductive line such as a dipole 

antenna having a length of 1, an electric field and magnetic ^! 

field generated is as follows: 10 x 

E r = !lHl\l- j 1 jcoofe'^ 0) Thus, in the conventional flip and folding type wireless 

2n [r 2 B/ 3 } telephone terminals, the distance between the antenna and 

£^ _ + _L _ • 1 Icijfo-'fr is me user * s Dram k within the near-field while in a flip or a 

An I r r 2 J pr*r * folding type of wireless telephone terminal constructed 

£^ _ 0 according to the principles of the present invention, the 

distance between the antenna and the user's brain is at least 

// '~° ten centimeters and more, which sufficient removes the 

h 6 = o 20 users Dram sufficiently outside of the near field and well 

into the far- field. Therefore, during of the wireless telephone 

= — [>- + — |sin&r j/!r terminals constructed according to the principles of the 

^ r rl * present invention, the influence of the equipment on the user 

is reduced to radiation within the far-field where the inten- 

, q - , j r\ ' .t . c . , „ sity of the electromagnetic wave is inversely proportional to 

where, p is a phase integer and tiO is the specific impedance 25 iU , f7. 4 , 4 V r , , . 

r f . to 1 r r the second power of the distance between the user s brain 

m atmospheric air. and ^ Qf ^ terminal 

j Returning again to FIG. 4, the folding type wireless 

P~ ~H t {ExH) telecommunication terminal 38 may be constructed with 

222 30 liquid crystal display 12 disposed within lower body portion 

= -D£;i 2 +■ \E e \ 2 ], I Pa: f-U +f-Ll + f ij j 10b and keypad 13 disposed within upper body portion 10a. 

\r } \ j K } ) During general use of folding type terminal 38, a hinge- 
coupled portion of terminal 38 and an adjacent portion to the 

The average point vector does not contribute to the radiation Wnge-coupled portion are held on the inner surface of one of 

of the electromagnetic waves in the near field while non- * f 6 ^ ha K nd l by four reliance upon the 

rc u • i.j ^ . user s thumb. Consequently, since the thumb is freely 

effective power which is accumulated near the antenna, ffiQvabl me ^ ^ ^ ^ of ^ of me aQ * 

largely contributes to the radiation of the .electromagnetic buttons of key pad 13 wim the mumb of me same haiid that 

waves. In other words, since the user s brain is included fa used to hold 38 This enables the user to more 

within the near field of the antenna of the terminal, the user's ^ easily dcpress the ke ys md foe buttons, 

bram is largely influenced by an effective and non-effective M described in the details of the foregoing paragraphs, 

power component of E r as well as the Exponent. In the accordirjg t0 the principles of the present invention, wireless 

L far-field however, the electric and magnetic fields are respec- telephone terminals may be constructed with an antenna 

^lively expressed as follows: disposed at the cover that covers the keypad in the flip type 

45 terminal and may be disposed at the bottom edge of the 

= f^ lUrifir ^s£ lower main body in the folding type terminal. Therefore, the 

^ distance between the antenna and user's brain is increased 

iie- i0r . by approximately five times in comparison to the distance in 

w * = -i 2\r sm9 conventional terminals, and the influence of the electromag- 

50 netic waves are decreased in inversely proportional to the 
second power of the distance between the antenna and the 

Accordingly, the average point vector P may be expressed as user's brain. Moreover, embodiments of the present inven- 

follows: rion have an advantage in that a part of the brain escapes 

from the influence of radiation with the non-effective power 

- 1 2 i ( l ) 2 ) (4) 55 Z0DC * Furthermore, during general use of the folding type 

/ > --|£el '(^[-J J terminal a hinge-coupled portion of the terminal and an 

adjacent portion to the hinge-coupled portion are maintained 
within the inner surface of the user's one hand and the four 
In other words, since the average point vector P is propor- finger of that hand, thereby leaving the thumb of that hand 
tional to (1/r) 2 , the influence on the user's brain by the 60 freely movable to depress the keys and buttons of keypad 13 
electromagnetic wave decreases in proportional to (1/r) 2 , as by using thumb of the same hand. This enables the user to 
an inverse squared of the distance. When the central fre- depress the keys and buttons with ease, 
quency of the microwave used for personal communication The present invention is not limited to the above- 
service (PCS) is 1.8 Giga-Hertz (i. e., with a wavelength X: described embodiments. Various changes and modifications 
16.7 centimeters) and when the antenna is a half wavelength 65 may be effected by one having an ordinary skill in the art and 
dipole, a boundary of the near-field is within 3.65 cm remain within the scope of the invention, as defined by the 
depending on appended claims. 
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What is claimed is: 

1. A wireless telecommunication terminal, comprising: 

a housing in which a transmitting/receiving module is 
received; 

an earphone disposed in an upper portion of a front face 5 

of the housing when said terminal is handheld in 

operational use; 
a liquid crystal display part disposed below said earphone 

when said terminal is handheld in operational use; 
a keypad comprising a plurality of keys and buttons 

disposed below said liquid crystal display when said 

terminal is in operational use; 
a microphone borne by said housing, disposed below said 

keypad when said terminal is handheld in operational 15 

use; 

a cover rotatably hinge -coupled to a lower portion of the 
housing; and 

an antenna established in said cover to be extend away 
from a structure of said housing bearing said micro- 20 
phone to a position below said microphone when said 
terminal is handheld in operational use. 

2. The wireless telecommunication terminal of claim 1, 
wherein the antenna is established on an inner surface of said 
cover. 25 

3. The wireless telecommunication terminal of claim 1, 
wherein said antenna is established within an interior of said 
cover. 

4. The wireless telecommunication terminal of claim 1, 
wherein the antenna is selected from a group comprised of 30 
a plane monopole antenna, a plane dipole antenna, a slot 
antenna, a reverse F antenna, a reverse L antenna, and a 
micro-strip antenna. 

5. The wireless telecommunication terminal of claim 1, 
further comprised of said cover extending obliquely out- 35 
wardly away from said front face and downwardly below 
said microphone while said opened terminal is in an opened 
operational state. 

6. The wireless telecommunication terminal of claim 1, 
further comprised of said antenna being retactably received 40 
within said cover to reciprocate between a retracted position 
within said cover and a deployed operational position with 
said antenna extending obliquely outwardly away from said 
front face and downwardly below said microphone while 
said opened terminal is in an opened operational state. 45 

7. A wireless telecommunication terminal, comprising: 

a housing having an upper housing and a lower housing 
rotatably hinge-coupled to said upper housing; 

an earpiece disposed at an upper portion of the front face 
of the upper housing; 

a liquid crystal display disposed below said earpiece; 

a keypad comprised of a plurality of keys, disposed at a 
lower portion of a front face of said upper housing; 

a microphone disposed below said key pad; and 55 

an antenna established in a lower portion of said lower 
housing to extend away from a structure of said hand- 
held housing bearing said microphone to a position 
below said microphone when said terminal is handheld 
and in operational use. 60 

8. The wireless telecommunication terminal of claim 7, 
wherein the antenna comprises a whip antenna. 

9. The wireless telecommunication terminal of claim 7, 
further comprised of said lower housing extending obliquely 
outwardly away from said microphone and downwardly 65 
below said microphone while said opened terminal is in 
handheld use in an opened operational state. 
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10. The wireless telecommunication terminal of claims 7, 
further comprised of said antenna positioned to reciprocate 
between a retracted position with said antenna being retac- 
tably received within said lower portion of said housing and 
a deployed operational position with said antenna extending 
obliquely outwardly away from said microphone and down- 
wardly below said microphone while said opened terminal is 
in handheld use in an opened operational state. 

11. A wireless telecommunication terminal, comprising: 
a housing having an upper housing and a lower housing 

rotatably hinge-coupled to said upper housing; 
an earphone disposed within an upper portion of a front 

face of said upper housing; 
a keypad comprising a plurality of keys, disposed below 

said earphone within said upper housing; 
a liquid crystal display disposed at an upper portion of a 

front face of said lower housing; 
a microphone disposed below said liquid crystal display; 

and 

an antenna established in a lower end of said lower 
housing to be deployed from said housing to extend 
beyond a structure provided by said housing and below 
said microphone when said terminal is handheld and in 
operational use. 

12. The wireless telecommunication terminal of claim 11, 
further comprised of said antenna extending obliquely out- 
wardly away from said microphone and downwardly below 
said microphone while said opened terminal is in handheld 
use with said lower housing being in an opened operational 
state. 

13. The wireless telecommunication terminal of claim 11, 
further comprised of said antenna being retactably received 
within said lower end of said lower housing to reciprocate 
between a retracted position within said lower housing and 
a deployed operational position with said antenna extending 
obliquely outwardly away from said earphone and down- 
wardly below said earphone while said opened terminal is in 
handheld use with said lower housing being in an opened 
operational state. 

14. The wireless telecommunication terminal of claims 
11, further comprised of said antenna being bome by said 
lower end of said lower housing to extend in a deployed 
operational position with said antenna extending obliquely 
outwardly and away from said earphone, and downwardly 
below said earphone while said opened terminal is in 
handheld use with said lower housing being rotated away 
from said upper housing. 

15. A wireless telecommunication terminal, comprising: 
a handset having an upper housing and a lower bousing 

rotatably hinge-coupled to extend obliquely outwardly 
from a front face of said upper housing while said 
terminal is in an opened operational state, and to fold 
against said front face while said terminal is in a closed 
physical state; 

an earpiece disposed at an upper portion of said upper 
housing; 

a keypad comprised of a plurality of keys, disposed on a 
front face of said lower housing; 

a variable visual display responsive to manual manipula- 
tion of said keys, disposed below said earpiece; 

a microphone disposed below said keypad; and 

an antenna established in a lower portion of said lower 
housing to be deployed to extend obliquely outwardly 
and downwardly beyond a structure provided by said 
lower housing and below said microphone while said 
terminal is in handheld use and in said opened opera- 
tional state. 
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16. The wireless telecommunication terminal of claim 15, 
further comprised of said antenna being borne by said lower 
portion of said lower housing to extend in a deployed 
operational position with said antenna extending obliquely 
outwardly and away from said microphone, and down- 5 
wardly below said microphone while said terminal is in 
handheld use in said opened operational state with said 
lower housing being rotated away from said upper housing. 

17. The wireless telecommunication process of claim 16, 
further comprised of mounting said antenna to be borne by 10 
said lower portion of said lower housing to extend in a 
deployed operational position with said antenna extending 
obliquely outwardly and away from said microphone, and 
downwardly below said microphone while said terminal is 

in handheld use in said opened operational state with said 15 
lower housing being rotated away from said upper housing. 

18. A wireless telecommunication process, comprising: 
assembling a handset having an upper housing and a 

lower housing rotatably hinge-coupled to extend 
obliquely outwardly from a front face of said upper 20 
housing while said terminal is in an opened operational 
state, and to fold coextensively against said front face 
while said terminal is in a closed physical state; 



125 Bl 

10 

positioning an earpiece at an upper portion of said upper 
housing; 

disposing a keypad comprised of a plurality of keys, at an 
upper portion of a front face of said lower housing; 

locating a variable visual display responsive to manual 
manipulation of said keys, below said earpiece; 

installing a microphone below said keypad; and 

mounting an antenna in a lower portion of said lower 
housing to extend obliquely outwardly and down- 
wardly below said microphone while said terminal is in 
handheld use and in said opened operational state. 

19. The wireless telecommunication process of claim 18, 
further comprised of selecting the antenna from a group 
comprised of a plane monopole antenna, a plane dipole 
antenna, a slot antenna, a reverse F antenna, a reverse L 
antenna, and a micro-strip antenna. 

20. The wireless telecommunication process of claim 18, 
further comprised of mounting said antenna by installing a 
whip antenna in said lower portion of said lower housing. 
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